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YAKIMA, WASH. 70 MINNEAPOLIS, CHICAGO, AND OTHER HASTERN MARKETS: 
ONPARISON OF THRED TYPES OF REFRIGERATOR CARS, SIX KINDS OF CAR 
HEATERS AND A STUDY OF THE USE OF PAPER OVER TH2 FLOOR RACKS IN FAW 
CARS. FEBRUARY 1946 


(A sumary of the most outstanding results and observations) 


The principal purpose of this test was to compare the performance 
of different kinds of heaters designed for use in refrigerator cars. 
Those tested are listed in Table 3. Another object of the test was to 
observe the influence of circulating air in fan cars upon heater opera- 
tion. Results of the January, 1946 transportation test, H. 7. & S. Office 
Report No. 167, suggested the possible desirability of papering the floor 
racks in cars equipped with Preco fans, in order to equalize temperatures 
when using one fan and to draw heated air around the load, pede than 
through it, when using both fans. 


An outline of heater and car operation is shown in Table 1. 
Characteristics of the refrigerator cars and heaters used are given in 
Tables 2 and 3, respectively. Hight commodity and four air temperatures 
at various positions in each car were taken by means of electric resis- 
tance thermometers, read from the outside of the cars. Two of the cars 
were equipped with Liquidometers (indicating thermometers), see page 3, 
The electric resistance thermometers were placed as follows in all cars: 


Location of Blectric Resistance Thermometers 


Commodity 
aeoren paneer: oe side, forward end 


ee rear end 


Top oR centerline, onward end 
uJ * rear end 


top ee ees centerline, forward end 
Ra rear end 
* door Bes " 
Bottom door, north side 


oa papers nore side, forward end 
, rear end 
“ door, centerline, door post* 
\ f north side 


*The bottom door centerline position was selected for an air tempera- | 
ture near the position of the bulb of a liquidometer in the two BR&X an 
cars. Relative positions were only approximate, however, because of 
the cable lengths. In BREX 74699 this position was about 18 inches 

nearer the north side than the liauidometer bulb, and above the floor 


Ms aaye = | 
oes of car dimensions and some differences in loading among shippers. 
‘Usually the commodity temperature at the top doorway was taken one layer | 
lower than that at the bunkers, because of the way the cars had to be ei 
loaded. “he layer in which each top commodity temperature was taken was 3 
as follows: 
Yorward bunker Quarter Doorway Rear quarter Bunker i | 


BRE 74699 5th 5th Mth 5th 5th 


WP 92514 5th 5th 5th bth 6th af 
BP 92095 6th 6th 5th 5th 5th Dy. 
NP 9224 6th 5th 5th 6th 6th i, 
ART 35033 6th 6th 5th 6th 6th =, 
RP 92046 5th Ath 4th 5th ; 5th 
NP 90241 6th 5th 5th 6th 6th 
NP 90221 6th 5th 5th 6th 6th. ; 
NP 90187 5th 5th 5th 5th 5th a 
wRE 65849 = 6th 6th 5th 6th 6th “4 
WFE 65432 6th 6th 5th 6th 6th 
BRE 74698 6th 6th 5th bth 6th : 


Gar loading data are given in Table 4. 


Outside Temperatures 


‘The weather encountered was mild, as shown by the maximum and mini- 


mum temperatures recorded on the charts, and the following more detailed wel 
data: oak | 
Day Time Temperature Day § ‘Time ‘Temperature. ay 
Po Mo A. Me at 
Fed. 20 2:h5 Bu Feb. 22 6:55 33 a | 
4350 56 : L145 Te) 
710 47 
10:00 3 P.M. 
2325 52 
Fed. 21 A.Me : 3:ho 52 
5:00 35 | 6:00 38 
7300 i636 8:50 36 


11:30 he 10:50 34 


5 


3 
B o FY 
@ 


Temperature _ Day Time Temperature 
Bo Meo ee A.M. . . 
Te 32 ‘Fed. 26 = 63 45 14 
4:30 30 : 10:05 17 
6:00 30 
B85 34 P. Mo 
9:40 36 12: 30 20 
} : 1:50 20 
P. ie 3305 22 
1:20 58 ; 435 13 
3:00 59 6345 22 
52p5 50 8:10 22 
7235 32 PL e55 19 
dae pa Ac Me 
Fed. 27 7310 ‘lo 
Feb. 25 A.M. 8:25 pie 
12:45 34 9:05 14 
6340 27 10:15 22 
8:ho 26 11:25 26 
10:25 ay 
13330 22 Po Mo 
12:01 28 
P.M. 2:20 ou 
12:50 20 7:00 24 
23h 18 
4:10 1% 
5:15 16 
WHOS) & 16 
8:00 Li 
10:45 18 


Liquidometer Records 


Cars BR&X 74693 and BRIX 74699 were equipped with Liquidometers. 
Temperature readings were taken from the Liquidometers at the same time 
that readings were made with electric resistance thermometers, one lead 
of which was fastened near the bottom Liquidometer bulb. Readings ob- 
tained with both kinds of instruments are given in Table 5. 


The greatest differences between the two sets of readings were in 
the fan car, BR&X 74698, especially after the car was in motion. In 
general, the Liquidometer showed higher readings than the electric 
resistance thermoneter. Beyond Jamestown, and while the car was passing 
through cold weather, the bottom Liquidometer in this car indicated 
higher temperatures than the top one. 


In BR&X 7469° in which there was no forced air circulation, the 
two sets of readings were fairly close together throughout. 


Results 


The mild weather encountered during transit made it impossible 
to secure data pertinent to the primary objectives of the test. 


The comnodity temperatures in the car, taken together with the 
weather forecast, made it appear inadvisable to light heaters at any 
time. The bottom air temperature indicated by the Liquidometer in 
BREX 74699, however, indicated 30° F. at 10:15 a.m. February at 
Staples, Minn. Under the carline instructions for operation of this 
heater, it was, therefore, lighted at Staples and set on draft position 
2. (low draft). At 7:00 p.m at the next division point the bottom 
air temperature had reached 34° and the draft was set at O position 
(shut off). At MB. LaCrosse the Liquidometer read 31° and the heater 
was relizhted and again set at position 2. The temperature graphs for 
this car, Figure 12, show that this operation of the heater raised the 
average bottom fruit temperatures only 2.5° and the average top layer 
temperature less than 1°, which was a very satisfactory performance. 


Charcoal heaters in other cars were not lighted because bottom 
air temperatures as determined by electric resistance thermometers 
did not call for that. 


The pilot lights of all of the thermo—alcohol heaters kept tempera- 
tures hizh enough so that the main burners should not have been in opera- 
tion. However, the rise in top layer temperatures, shown in the graphs 
for BREX 74608, Figure 11, at 8:30 p.m. February 21 and 7:00 p.m. 
February 26 indicate that a main burner may have been on in this car 
for short periods. Furthermore, the fuel consumption of the rear heater 
in this car was excessive in view of the fact that its pilot light was 
out at one point snd had to be relighted. This also indicates that the 
main burner had been in operation at sone time. 


Aside from a pilot light found not burning at Pasco in NP ge51h 
(due to fuel supply not having been turned on at Yakima), the above- 


mentioned pilot light failure was the only one occurring in the 17 thermo— 


alcohol heatera used. Nine of these were in cars having Preco fans 
in operation. This showed that these fans may be used without much 
danger of extinguishing the pilot light in alcohol heaters. 


Commodi ty Temperatures 


The temperature records of the fruit in each car are presented in 
graph form on the attached charts, Figures 1 to 12. The underslung 
charcoal heater in BRE 74699 was the only one lighted, end this was 
done in sccordance with carline instructions for this heater. Its per- 
formance has already been discussed. Commodity temeratures in the 
other cars will be considered in connection with other topics. 


Paper on Floor Racks in Fan Cars 


The graphs in Figure 13 show top centerline fruit temperatures 
in the head and rear ends and at the bottom north side position in 
three fan cars. One had the pilot light burning in the head end, 
with rear fan on and paper covering the floor racks for the full width 
of the car. The other two fan cars had pilot lights burning at both 
ends and with both fans on, one having paper over the floor racks for 
the width of the load, leaving the floor racks uncovered between the 
load and the wall, while the other had no paper on the floor racks. 
Having both fans on and paper over the floor racks for the width of 
the load only, resulted in the temperature of the fruit at the bottom 
north side doorway being more nearly like that in the top layer than 
in the other cars. This method of papering the floor unquestionably 
caused an accelerated flow of air from the base of the side walls into 
the air stream entering the fans. No conclusions can be reached as to 
the effect of the paper on equalization of temperature between the two 
ends of a car in which only one fan was operating, because under pre- 
vailing weather conditions the heater was not burning. 


Heat from Pilot Lights 


The influence of the heat from pilot lights on fruit temperatures 
during mild weather is brought out by the graphs. The cars not having 
pilot lights (Figures 5, 3 and 12) had the most satisfactory tempera- 
tures. Great variability was observed in the amount of heat produced 
by different pilot lights even in heaters of the same make. The pilot 
light in the one heater used in NP 92514 consumed almost as much fuel, 
and thus produced about the same amount of heat, as the pilot lights of 
the 2 heaters of the same type used in NWP 9224 (See Figures 1 and 3). 
The fruit temperatures generally indicated the greater or less heat 
produced by the pilot lights. This is a consideration that should be 
weighed both in the design of-heaters and especially in their operation 
during mild periods. This suggests that the lighting of pilots might 
be postponed during periods of mild weather such as was encountered 
during the first 5 days of this test. 


Fan eration 


From the time of departure until cars were placed for unloading 

in Chicago, the running time was 92 hours, 5 minutes, out of an elapsed 
time of 181 hours, 50 minutes. Despite having run only avproximately 

50 percent of the time, the fans resulted in top and bottom layers heing 
made fairly uniform. This uniformity of temperature was most vronounced 
in NP 92048 in which there was no influence of pilot light heat. The 
temperatures in this car (See Figure 5) show that fans may be operated 
to good advantaze during winter weather, especially if heaters sre not 
lighted until the temperature within the car demands added protection. 
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Opservations at Unloading 


The test cars were unloaded in Minneapolis, Milwaukee, Chicago, 
Louisville, Detroit and New York City. It was not possible for ob- ° 
servers to witness the unloading of all cars. Those seen arrived with 

little breakage, and fruit was in good condition. Some crosswise shift— 
ing was seen, boxes having worked >ut to come in contact with car walls, | 
and thus would have had less protection from freezing, hed cold weather 
been encountered. In order to provide the best conditions inside the 
cars for the purposes of this test, the ventilators were not opened 
during transit, but upon reaching Coicago all cars had ventilators opened 
in accordance with Carriers! Protective Service operating rules, outside 
temperatures being above 32° F. Cars BRaX 74699 and NP 92045 were placed 
on team track early February 25, then reconsigned to cold storage plants, 
and were not unloaded until March '. As a result of their standing with 
ventilators open during this long period, commodity temperatures increased 
6.5° to 11° after arrival in Chicago. ‘This was a striking demonstration © 
of the working of an ill-advised rule. Gold fruit should not be warmed 
up by opening ventilators when the temperature of the outside air is 


higher than that of the fruit. 
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Table 1, - Car Line-Up for Heater Transportation Test 
to Chicago, Illinois, etc. 


Februsry 20-27, 1946). 


tifreeze solution heated and circulated through pines 
beneath floor racks. 


(Yakima, Washington 


Fan Kind of Position of Floor racks Drain pipes 
Type Operation Heater Heater papered plugged 
Fan Rear only PFE alcohol Front regular Full width 2 north side 
front stand-by of car 
Fan Both ends PPE alcohol 1 front Width of 2 north side 
1 rear load only 
Fan Both ends PFE alcohol 1 front None 2 north side 
1 rear 
Fan Both ends Payne alcohol 1 front None e north side 
1 rear 
Fan Both ends Simplex thermo-1 front None All 
charcoal l rear 
Standard None PFE alcohol 1 front None e north side 
1 rear 
Standard None Solar alcohol 1 front Hone 2 north side 
1 rear 
Standard None Simplex thermo-1 front None All 
charcoal 1 rear 
Standard None WFE alcohol 1 front None 2 diagonal 
New fan tyne 1 rear corners 
Standard None WFE alcohol 1 front None 2 diagonal 
New fan tyne 1 rear corners 
Fan Both ends Solar alcohol 1 front None 2 north side 
1 rear 
Overhead None Under slung 
bunker Mitchel char- eet, None All 
coel car — ' 


te 
ia 


Table 2. Cer Characteristics 
HP NP NP ART EP uP NP HP WE WF BRE BRE 


Specifications 92514 92095 —9eekh = 5503392048 = 90221 902k = 90187 BG 65332 TH698 74699 
Inside dimensions . 
ake Bu'6e -BhGe | BhHGM gael sz /ie sheGe 3hHGe | ahtée 54 '6* 33'e8 33528 3z'20 39'108 
Width S'10® s'10" 8208 8138 S'10" st10"® #s'10" #8126" grane - g'2e g' ae g'3e 
) Height 6t9" 6'9" 6'9" 7 1-1/2° 619" 6198 6'98 6'98 Gro" 6' 10% 768 6°10" 
\ Insulation thickness(1) 
_ Floor 1/2" 2-1/2" 2-1/2" 4-5/8" 2-1/2" 2-1/2" 2-1/2 2-1/2% 221/28 2-1/2% FR 1/2" 3.1/2" 
Sides and ends 2" 2" ae 3-3/4" 2" 1-3/4" 1-3/8 1-3/h" 2M 28 3 38 
. Roof 2-1/2" 2-1/2" 2-1/2" ks 2-1/ 28 223/48 2-3/4" 2-3/4" ye 9 aH 3-1/2" 31/28 
“Bulkhead openings i 
Top 114 118 11° 14s 13° 9-1/2" 9-1/2" 9-1/2% 128 128 12* —— 
Bottom 6" §* 6s 7 68 138 138 13" 12-1/28 12-1/2" 8 _ 
Ice bunkers Pe 
Capacity lbs. 10700 10700 10700 10000 10700 10700 10700 = # 10700 9600 9600 9600 $500 
ayee- 0 Oo ee wo - --——----------- All basket type bunkers ------- ern nn ne ne ee + 
Loadin ace 
Cubic or a a 2086 2086 2086 1953 2086 2086 2086 2086 16722 s«1 B72 2067 2263 
Height of 7-1/2" 7-1/2" 7-1/2" 7-1/2" 7-1/2" 5-1/2" 5-1/2" 5-1/2" 5° 58 7-1/2" 43/ke 
floor racks q 
Outside roof ~-----—~-+--~-----------— All care metal roof  ------~-~----—--~.~—-~-——--~.-~----..------- 
Outside siding Wood Wood Wood Metal Wood Wood Wood Wood Wood Wood Metal Metal 
Floor rack 
Stringers(2) more ee nnn nn -------------- All care wood i nee in Ea > Metal 
Side wall Hone Wone None 1-1/4# None Mone None None None Fone Bone None 
racks ¢ ye 
Air Circulating Preco Preco' Preco Preco Preco None None None None Rone Preco None 
fans 
Door openings ye yr ke ht he ye he i) yr ye 5 5! 
Door fit . 
ae or Bevel Bevel Bevel Bevel Bevel Bevel Bevel Bevel “— Bevel Offset Offset 
offset j 


(1) In addition to insulation thickness shown above, sides and ends of cars HP 92514, iP 92095, EP 92204 and 


NP 92048 had one conrse of aluminum foil and roof contained one course of 1/ 16" wool felt. 


(2) All floor rack stringers in standard care, NP 90241, WP 90221 and 90187 were scalloped. 
All floor rack stringers in BRE 74699 were traneverse of car and of open metal type. 
Outside floor racks stringers adjacent to side walls in fan cars NP 92514, NP 92095, HP 922% 
and NP 92048 were perforated with holes. ‘ 


Combustion 
control 


PFS Methyl Bi-metallic thermos- Asbestos Regular equipment 
alcchol tat on fuel supply wick 
(Pilot light) 


Methyl Double bellows Wick Test models 
. alcohol thermostat on fuel Removable 5 gal. fuel 
supply (pilot light) tanks-Removable burner 
assembly 
Solar Methyl Bi-metallic thermos- Pot Test models, pilot 
alcohol tat on fuel supply lights of various sizes 


(Pilot light) 


| FGE 1/ N. propyl "Solid-fill" Wick Test models—-Fitted with 
) (we) alcohol Thermostat on fuel hot-air engine to blow 
supply (Pilot light) heat beneath floor racke 
Simplex Charcoal Bellows Grate Manual ignition 


Thermostat on draft 


Mitchell Charcoal Manual draft control Grate Manual ignition. Permanent 
installed beneath car, heat- 
ing anti-freeze solution | 
for circulation in pipes 
beneath floor racks 


WFR) 
1/ FGB/heaters were placed on ice pans. All other were on ice grates 


/: fable 4.-Loading Data 


Qbserva sMP92514 :NP92095 +NP92244 sART35033 
3NP92048 #NP90241 = 
; : ; ; ; Zé +NP90221 amEOOLeT tWFE 65849 ‘RPE 65332 :BRE74698 +BRE 74699 


: 3 : $ aa ne 3 i 4 aaa area 


8 1 Y 3 : t 8 2 
tee" Shots Gon sald ‘ap. srerre ann ‘nate st, gem Snir stain Coty incite rt, ‘eetan ORBAN Tetmemerrt. & atehoy ctor 
° ° ° ° 8 Oo 
Ipading Point ; Gleed Yakima Yakima i Weikel ; Weikel ; Nac hes ; Naches ’ Yaicime : Grandview ; Yakima : Yak ima ; Yakima 
Destination Se eee 3s New York : Mew York : Chicago : Chicago Chicago ; Minneapolis : Chicago ; Chi cago : Chicago ; Chicago 
Date Loaded  —_ 2/19/46 12/16/46 ; 2/19/46 ; 2/19/46 : 2/19/46 : 2/19 AG ; 2/19/46 ; 2/18/46 i 2/19/46 ; 2/19/46 : 2/18/46 : 2/18/46 
start (Temp. ) 19 :00a.m.55° +5 200pm 44° #10100 am 44° 18136 am 360 111450 am 40° 116 am 45° 19130 yee ; 


$ t 
#8115 am $5° 410115 am 40937145 am 41° 41416 pm 42° 11145 pm 42° 


é : : 8 : A t ' : 
Minish (Temp.) 212300 m. 37°:5:00 pm 45° 412:00 No55° = 5.1330 am 40° 12355 pm 42° 42:00 pm 499 511300 am 44° 411330 am 39° 
! 


? $ ? $ 
21325 pm 54° 19336 am 45° 55:30 pm 44° 33115 pm 460 


t t H t t 3 3 : r : t 
‘Mit temps. Cee f Le 155°-35°Avg .34154-S90Avg.56° + 30° 130=32°Avg.31° 132-50°Avg.34° 153-35°Avg.$4° 332-34°Ave.33° 331~36°Avg. 39335-3579 Avg. 36° 132-33°Avg,33° ;52-36°AvE 349 
: 3 8 3 3 3 4 8 $ 3 t t 
Hind of Fruit t Delicious ;Winesap :Delicious : Delicious : Delicious : Winesap : Winesap sDelicious sRed Delicioug Delicious : Delicious tDelicious Winesa; 
3 8 : t 8 2 1 Winesap 3 3 F $ 
Billed Wt. lbs. ; 41097 : 41097 1 41097 s 41097 : 41097 : 41097 : 41097 1 42640 s 41097 : 41097 : 41097 : 41097 
$ ? 8 3 : z ty 7 e 8 3 g 7 
tuber boxes t 798 t 798 t 798 t 798 r 798 s 798 : 798 :800-60/24# V/ + 798 5 798 3 798 s 798 
2 t ¢ : : ‘ t $ 5 ‘ ; : : 
lead description:Solid, tight sSolid,tight sSolid,tight sSolid,tight  :Solid,tight :Solid,tight sSolid,tight :Solid, tight : Solid,tight;Solid, slack ;Solid, tight ;Solid, tight 
& t t $ ° 3 s 3 + t t 3 $ 
Stacks, rows : 927-6 A 1 9=726 A + 9-7-6 : 13-7~6 : 16-8-5 1 9=7=6 1 9-7-6 : 16-8-5 113-76 3 14-7-6 + 14-7<6 + 18-7=6 
and layer 112=7=5 ¢ 12-7-5 : 12-7-5 2 6=7<5 1 6-84 1 12-7=6 1 12-725 1 5-84 $ 6-7-5 : 6=7<5 : 6-7=5 8-724 
Fy 3 : : 2-7-3 t t t 3 : 2-7=3 : t t 
& 3 8 3 t 3 3 t ! 8 t $ 
Weight of stacks; 73 3 73 me 1475 7 5 GK 1 73 + 73 : 61 : 72 : 75 : 73 :: B21 
inches t 61 : 61 s 60 : 59-61 : 49-51 t 61 rr 61 : 57 8 43-61 : 61 $ $1 t 49-39 
cf t , ? 3 : % : i 1 $ 5 
Yelling apane) 6 ' 6 Pe AG} fee + 19 ‘8 : 8 : 20 : a9 ; 8 Py 13 
inches 8/° $ 18 : 18 : 18 + 26-24 ' 31 : 20 s 20 : 24 : 39-21 : 21 : 30 58-43 
3 t $ 3 3 t : F z $ $ : i Caan 
Nde-wall space + 4 to & 3/ + 8 to 10 : 10 to 11 15-6 to racks ; 4 to 5 4-1/2 te 7 1:3 to 9-1/2 12 to 3 16 staggered + 6 to 7 $0500 :511, Tie wale 
inches. : t : : t t : ‘ : s les ae 
Were, stripped :2nd, 4th,tops2nd,4th,top s3rd, top slst,3d,4th,topslst, 3d. top : 3rd, top :3rd, top s top only s top only 3rd, top : 3rd, top Srd, to 


ee ee ti 


Ser HP 90187 had 60 small 24 1b. boxes on top of the 4-layer stacks at the doorway. These were not tightly loaded and were swject to shifting. 
ilar HP "92095 was loaded 6 layers high in the A (forward) ond and 5 layers high in the B (rear) end. 
(ae was loaded 6 layers high in the A (rear) end and 5 layers high in the 8 (forward) end. 
Gre 5 
ar 


5 and WFE 65849 each had two stacks at doorway on end, 3-high. 
Ge UE 74850 had 2 stacks at doorway on end, 2-high. 
Gar IP had 2 stacks vi th 7 rows of boxes in the top leyer. 
REE S582 had 4 inches of sleck space between stacks meeting at doorway, not taken up with bracing. 
gthwise on top layer. Load was eubject to shitting lengthwise. 
Gar BRE 74698 ge fae of slack ee between stacks meeting at doorway taken up by two @x4's crosswise on each staggered ce ae 
p ———_vs0l4 had rows spaced about 2 inches apart, leaving less space »etween load and side-walls than in comparable cars loade rows © 


—— 


Layers in joining stack were staggered over open spaces and lath was nailed 


ta 


oe 2 7 = a + 
= 2 
L i 
a 
a ke 
=< as SS eee —— = —_ ~ — ~ - 
es ae ae SS ecm a - = a or = 


rison o oven eekainiea with Liguidometers and 
‘Mectric Resistence Thermometers 


Bottom 


Feb. 20 1:15 pe > 34.5 
Fed. 20 7350 pe 3705 
Febd.21 7:15 a 

Fed.21 8:30 pm 


Feb. 25 12:50 am}: 
Feb.25 3:00 pm 
Feb.25 11:00 pm 
‘Fed.26 10:15 am 
| Feb.26 7:00 pm 
Lacrosse Feb.27 10:30 am 


Electric resistance thermometer in this car was 18 inches from Liquidometer bulb 
‘and was above the floor rack. 


